Nutrition and fetal brain maturation. I. Responses in vitro and in vivo.
The glycolytic enzyme enolase increases during the perinatal period of brain development and was utilized as a marker for examining the effect of culture environment on differentiation of cells from 20-day fetal rat brain. Enolase activity in cell cultures increased from 0.91 +/- 0.03 (Day 0) to 2.11 +/- 0.10 mumol/min/mg protein (Day 6). Comparable levels were not reached in vivo until neonatal pups were 15 days old. The in vitro increase was inhibited by both cycloheximide and actinomycin D. Enolase activity in the cells responded to alterations in both incubation media and homologous serum. After 6 days in culture, cells incubated in rat serum (10%) added to MEM or RPMI produced twice as much enolase activity as cells incubated similarly in Ham's medium, i.e., 1.96 +/- 0.09 and 1.85 +/- 0.21 vs 1.02 +/- 0.09, P less than 0.001. Results of a comparable magnitude were obtained when fetal calf serum replaced adult rat serum, but enolase production was somewhat lower when newborn calf serum replaced adult rat or fetal calf serum. When cells were incubated for 6 days with graded concentrations of adult rat serum (2.5-15%), enolase activity increased progressively. The pattern of enolase response suggests that the fetal rat brain cell model described herein will provide a sensitive probe with which to gain insight into nutrition and fetal brain development.